Light Absorption and Scattering technique (LAS) has been applied for the measurement of fuel vapor distribution in diesel-type sprays. This technique is usually limited to fuels with relatively high absorptivity, which are sometimes not commonly used as surrogate fuels. In the present paper, a comparison of fuels with very different absorptive properties has been made to determine the range of application of the methodology. A calibration procedure has been applied to n-decane (DEC), a binary blend of n-decane and n-hexadecane (50DEC) and three blends of n-heptane with a highly-absorpting fuel (HEPB1, HEPB2 and HEPB3). This methodology enables the in-situ quantification of absorption coefficients at high pressure and temperature by creating a uniform mixture inside the cylinder. Results have been later applied for the quantification of fuel vapor distribution in sprays for DEC, 50DEC and HEPB3. Results obtained with these range of fuels have enabled to establish the limit in terms of absorption coefficient needed to get consistent results with the technique.
Application of UV-Visible Light Absorption and
for fuel sprays, in presence of both vapor and liquid.
45
One of the main requirements for the application of UV-VIS LAS is that the 
UV-VIS LAS, this work addresses the application of this technique to measure
52 fuel vapor distribution of two n-alkanes under diesel-like conditions. These type 53 of fuels have been commonly used as surrogates of more complex ones. However,
54
they present low absorption in the near-UV range. In current work, n-Decane 55 and a 50% mass blend of n-Decane and n-Hexadecane have been investigated.
56
In parallel, some more absorptive fuel blends have also been evaluated and com- Tests have been performed in an optically accessible single cylinder engine.
63
A detailed description can be found at [16] . The facility is based on a 2-stroke for a roots compressor, which is used to assist the engine charge management.
72
In-cylinder thermodynamic conditions are controlled by the intake air temper-73 ature and pressure. The first one is regulated by two sets of electrical resistors.
74
Between them, the circuit is refilled with nitrogen through an electronic valve to 75 achieve the desired intake pressure, compensating blow-by and leak losses. pressure trace and the derived gas density for the three operating points is pre-112 sented in figure 1(right). The injection pressure was set at 100 MPa for all the 113 cases.
114
The vapor fuel concentration has been measured for n-Decane (DEC) and a
115
50% blend in mass of n-Decane and n-Hexadecane (50DEC 
where λ is wavelength, ε is the absorption coefficient of fuel vapor (l · mol interference filters centred at 280 and 560 nm respectively (10 nm FWHM).
171
Simultaneously to LAS measurements, MIE scattering images from the liq- and process the signal is described in [21] . 
186
Trapped air mass and in-cylinder density were derived from the pressure 187 signal, while the amount of fuel injected was previously measured for all the 188 fuels, as described in [23, 24] . Then, the average fuel mass fraction (Y f ) inside 
224
For each test condition and measuring position, 50 images were registered.
225
Each set of images was averaged, merged and finally the attenuation was cal- in [29] . Pressure within the spray has been assumed to be the same as for the 255 surrounding gas. The state relationship was also utilized to obtain the fuel mass 256 fraction distribution from the fuel partial density. cylinder temperature at TDC makes it possible to study the effect of pressure.
281
For the sake of clarity, different engine conditions are only shown for HEPB3.
282
For this fuel, the absorption coefficient corresponding to 560 nm has been also 283 included. Results show that this value is negligible, confirming the hypothesis 284 that no absorption occurs at this wavelength.
285
The absorption coefficient can be observed to increase with the fraction of on a signal-to-noise ratio of 4.89, which is closer to 50DEC than to HEPB3.
329
These results evidence the advantage of usign highly absorbing fuels to obtaine 330 reliable measurements under the investigated conditions. 331
Spray measurements

332
The ε calibration procedure has to be validated to guarantee the reliability 333 of results. For this purpose, the vapor fuel distribution was measured and 334 compared for the three HEPB blends at LD conditions. In figure 6 (upper plot), 
346
The second aspect that needs to be validated is the sensitivity of ε to in-347 cylinder pressure and temperature. According to the results presented in figure   348 4, a constant value of ε has been used to obtain Y f for each fuel, under different 349 thermodynamic conditions. The vapor fuel mass fraction of HEPB3 is shown 350 in figure 6 (lower plot), for the three operating conditions described in figure 1 . this study, as expected.
360
In figure 7 , the vapor mass fraction on the spray axis is compared for the three ambient densities presented in figure 1 and DEC, 50DEC and HEPB3.
362
In the highly dense liquid region (i.e. first 10 -20 mm), results for 50DEC
363
are not plotted due to the extremely high noise observed. spray and the low signal-to-noise ratio, especially for the low absorption fuels.
405
The first thing to be noticed is that the data scatter is, in general, smaller for
406
HEPB3 than for the other two fuels. Nevertheless, for 90%, a certain variability
407
is observed for all of them. It has been previously reported in the literature
408
[26, 27] that the deconvolution algorithm introduces errors close to the axis.
409
Besides, the numerical procedure followed in this work tends to flatten them The normalization of radial profiles depends on the accuracy with which the 421 numerical procedure is able to reconstruct the symmetry plane of the spray. As 
466
The values of ε have been used to obtain the fuel vapor distribution for DEC, 
471
• Accuracy and quality of results decrease with the absorption coefficient. 
